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II. Solution by J. SCHEFPEE, Hagerstowa, Md. 

The problem reduces to finding the number of products of n quantities 

and their power. By expanding, -^ , ^ , ^ — — — , etc., into se- 

ries, we find, 

_L_=l+a W c+as l »*« +*,»*'+ (»=1, 2, , w). 

I— x& 

(l^)(r4i)(l^) -l + -.« + -.« 1 +i i -« + — where s^x t +*, + 

*„, s 2 =*,* +x 2 2 +a; s a + «,»;, +x I a; g -f x 3 x a , s 8 =a;, s +x* + «„* 

&,««,+*!«»;,+ +a; 1 a; a a; 8 -{- 

To find the number of products in any of these sets of products, we put 
a; 1 =a; s =a; 3 = =x n =l, and we get 

111 1 /I N . 



\—x l x'l—x. i x'l—x f> x (1— x) n 

:.s n is equal to the coefficients of X* in the expression of (1— as) - ". 

n(n+l)(n+2) [« + (n— 1)] ,.. , . , , 

.\s n =-^-J — — — ■ — — -. — — , or, multiplying numerator and 

denominator by (n— 1) ! we get ^ — t as the required result. 

Also solved by L. E. Newcomb, and Elmer Schuyler. 



GEOMETRY. 



Two solutions of 238 were received fromL. E. Newcomb, Los Gatos, Cal. 



839. Proposed by W. J. GREENSTREET, A. M., Editor of The Mathematical Gazette, Stroud, England. 

Divide the sides of a triangle ABG internally in P, Q, B, so that BP/PC 
=CQ/QA=AB/BB. QB cuts BG externally in 8. Show that B8 is to 08 in 
the duplicate ratio of OF to PB. 

I. Solution by G. B. M. ZEBB, A. M., Ph. D., Parsons, W. Va. 

Draw 8D parallel to AB; let »ra=any proper fraction, and let PG=ma, 
QA=mb, RB=mc. Then 

BP _ «(l-m) _ GQ _ b(\-m) AB _ c(l-w) = l-w 
PG am — QA ~~ bm ~~ KB ~' cm m 

Considering AB, AG as the axes of coordinates the equation to BQ is 

-^ — I- -rzr^- — K =l, equation to BG is 4r + — =1- 
bm c(l — m) ' ^ be 
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••*= Ai) =2m=i' y= DS = 2m-i =awt - 



CD^Z)-^^ 1 -^- 



2m-l 

0«=n l /(J !! +c 8 -2&ccosA)=aM since ZGZ)S , =A. 
P#=a+C£=a(n+1). 

= a(l-m)» B8= arn? Bg . G8=m% . (1 _ m)> # 

2m— \ 2m— 1 

CP*=a*m*, BP*=a*(l-my. 

:. CP* :BP*=ro 8 :(l-m)*, /. B#: CS=CP i :BP\ 

II. Solution by 0. W. GREENWOOD, M. A. (Ozon), Lebanon, 111. 

Through draw a parallel to RQ which will intersect AB in a point M, 
say, then 

B8^_RB t JNB_ ^K BS _ RB QA _( PC \« 

GS~MR' CQ~QA' A G8~ARGQ~\PBJ- 



HI. Solution by J. SCHEFFEE, Hageratown, Md. 

Draw CP parallel to AP, meeting PQ in T. 

Prom^ = ^=|^-, we have PB.QA^PG.QG, PB.RB=PG.RA. 

By multiplication, PB*.QA.RB=PC*.QC.RA, or -j§r= n^l C 1 )- 

CT _ <?C PB ~ PS ' "RB ~Q0'B8' 
Substituting in (1), -p^r=^"- 

240. Proposed by B. F. BURLESON. 

The points P,, P it P 3 in the perpendicular BD of an isosceles triangle 
with equal angles at A and G are at the intersection of the three perpendiculars 
of the triangles, the center of its inscribed, and the center of its circumscribed 
circles, respectively. The distance from P, to P 2 is w=16 rods, and the distance 
from P 8 to P, is n=17 rods. Required the radii R and r of the triangle's cir- 
cumscribed and inscribed circles, the perpendiculars BD=P b , the base A G—2h, 
and one of the equal sides as AB—a. 

I. Solution by the PROPOSER. 

We derive from Chauvenet's Trigonometry, equation 300 and equation 298, 
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JB 2 -2JBr=n 2 (1), 

i?2-4r 8 =(m-|-n) 2 -2w 2 (2). 



Resolving (1) and (2), we find 

£=-^-=289 rods, and y= w ( 2 "- w ) ^44 rods . 
n—m 2(n— m) 

We have in any isosceles triangle 

P »= -^i-^1^)^ 450 r °ds.....(3). AlsoP 6 = k /[(i?*-&*)+i?]-..(4). 
Equating (3) and (4) and solving, we find that 

ft 

2b=AC=2 ] /{r[_2B-r-2 v /(B i -2ifr)]} = — — 1 /(4w*_m*)=480 rods. 

Whence a=^P=i/(P 6 * + &« )=— ^— l /(4n 2 -m* )=510 rods. 
II. Solution by A. H. HOLMES, Brunswick, He. 

We have BB=x/(a*-b*), < . a -, V(«'-ft') > andi? 



a+& >•— 2 l /(a 2 -&«)' 



^=7^)' i?i>4=r ' M,dJP ' = 2 l ^(a» -'&») • 



"iZ 



2 1 /(a 2 -&«) a + 6 v ' 



From (1), i/(a*-& s )=^-(«-26). 

771 



From (2), ,/(o« -J 2 )=|;-(a-2&). .\ *»=?£&. 



fit 

Putting the value of a in (1), &=^t— - -.i/(in'-)» ! ). 

» x/^ 2 n 7> n ^w 2 -^ 2 „ w (2n-w) ff _ n» 
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When w=16 and n=17, the equal sides become 510, base=480, perpen- 
dicular=450, r=144, R=2B9. 

Also solved by G. B. M. Zerr, J. Soheffer, L. E. Newcomb. 

241. Proposed by Editor EPSTEEN. 

If two conies have each double contact with a third, their chords of con- 
tact with that conic, and two of the lines through their common points, will meet 
in a point and form a harmonic pencil. 

I. Solution by F. D. POSET, A. B., San Mateo, Cal. 

Let 8=0 be the equation of the conic which has double contact with the 
first conic in the line a x =0 and with the second conic in a 2 =0. The equation of 
these two conies may then be written 

c-X*a*=Q (1), c-X*a*=0 (2). 

The two straight lines X*a l t —X t i a*=0 go through the common points of (1) and 
(2), through the intersections of a,=0 with a a — 0, and it is evident that the lines 
a l =0, X t a l —X s a 2 =0, <* t =0, X 1 a t -\-X s a t =0, form a harmonic pencil. 

II. Solution by 0. B. H. ZESE. A. M., Pb. D., Parsons, W. Ta. 

Let £=0 be the equation to the third conic. Then S=ka*, S=Jc,3* are the 
equations to the other two conies (Salmon's Conic Sections, Art. 252, page 234). 
Subtracting, a 2 — /9 8 =0 or (a— /9)(a-|-/9)=0. This represents a pair of chords of 
intersection passing through the intersection of the chords of contact a=0, ,9=0. 
Also a=0, £=0, a— /J=0, a+p=0 form a harmonic pencil. (See Salmon's Conic 
Sections, Art. 263, page 242). 

Also solved by G. W. Greenwood. 

242. Proposed by the late MARCUS BAKES. 

In a trapezoid ABCD, upper base BC—a, lower base AD=b, a line CP is 
drawn from vertex C to any point P in the base AD, such that PD=mb. The 
line CP intersects the diagonal BP in M and MN is drawn parallel to the bases 

meeting CD in N~; then is M.N= — -^ — . 
° a+bm 

Solution by the PROPOSER, and O. W. GREENWOOD, M. A. (Ozoo), Lebanon, 111. 

From the similar triangles DMN, DBC, we have 

MN = MD 
a ~BD' 

From the similar triangles MPD, MBC, we have 

MD mb ,,. T amb 

BD a+mb a+mb 

Also solved by A. H. Holmes, G. B. M. Zerr, F. D. Posey, J. Soheffer, and L. E. Newcomb. 



